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Abstract. The purpose of our publication is to widely communicate the pictures of spontaneous findings occurring in beagles. Spon-
taneous arteritis occurs commonly in beagles. Frequent sites of arteritis are the heart, spleen, pancreas, epididymis and spinal cord. 
Morphological similarities between spontaneous and drug-induced arterial lesions may cause confusion when evaluating vascular 
toxicity of chemicals such as vasodilating agents. Focal and minimal inflammatory lesions are occasionally seen in the lung and may be 
associated with aspiration of food particles or of unknown causes. A cystic change with copious mucin production occurs occasionally 
in the mucosal epithelium of the gall bladder. Nesidioblastosis is seen rarely in the pancreas of beagles. C-cell complex and lymphocytic 
thyroiditis are common thyroid lesions. Spontaneous focal hypospermatogenesis and lobular Sertoli-cell-only seminiferous tubules 
occurring frequently in beagles must be distinguished from drug-induced damage of the seminiferous tubules in toxicity studies. The 
morphological differences of the female genital system in each cycle need to be understood; therefore, we present the normal features 
of the cyclic changes of the female genital organs. Further, we provide more information on spontaneous findings in beagles for exact 
diagnoses in toxicity studies. (DOI: 10.1293/tox.25.103; J Toxicol Pathol 2012; 25: 103–134)
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Introduction
To achieve an accurate pathological evaluation in tox-
icity studies, it is particularly important to know the back-
ground histopathology, that is, to be familiar with pictures 
of incidental findings. As abundant studies using rats are 
common in laboratories, toxicological pathologists know 
the background data of spontaneous lesion in rats and can 
visualize these histological figures easily. However, most 
pathologists do not have much experience with studies of 
beagles. Therefore, toxicological pathologists cannot help 
but depend on the literature or textbooks when performing 
pathological evaluations in dog studies. In veterinary pathol-
ogy, many textbooks have been published, and information 
concerning disease pathology in dogs is readily available1–8. 
However, the descriptions of background lesions in beagles 
are insufficient in veterinary pathology textbooks due to the 
lack of understanding of the importance of publishing inci-
dental findings, which are pathologically insignificant spon-
taneous lesions with no sign of disease. The papers that have 
reported background data did not aim to show histological 
pictures exhaustively9–12.
Therefore, in this report, we provide pictures of spon-
taneous lesions in beagles that were detected in background 
data collection studies and ordinary toxicity studies in our 
laboratory. The figures are grouped and arranged accord-
ing to the cardiovascular, lymphoid, respiratory, alimentary, 
urinary, reproductive, endocrine, nervous and integumen-
tary systems.
Materials and Methods
A total of 1188 beagles (605 males and 583 females) 
were subjected to background data collection studies and 
ordinary toxicity studies conducted in our laboratory from 
1995 to 2011. The age range was 6 to 23 months. They 
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were purchased from Ridglan Farms, Inc. (146 males and 
142 females), Kitayama Labes Co., Ltd. (former known as 
TOYO Beagle, 169 males and 152 females), Covance Re-
search Products Inc. (former known as Hazelton Research 
Animals, Inc., 268 males and 267 females), Marshall Bio-
Resources (6 males and 6 females), Beijing Marshall Bio-
technology Co., Ltd. (4 males and 4 females), NRD Beagle 
(5 males and 5 females), CSK Research Park Inc. (5 males 
and 5 females) and the Institute for Animal Reproduction (2 
males and 2 females). The animals were housed individually 
in metal cages (700 × 800 × 700 mm, 780 × 880 × 780 mm 
or 900 × 1106 × 808 mm) in conventional air-conditioned 
rooms at 19 °C to 25 °C with 35% to 75% relative humid-
ity and a 12-hour light/12-hour dark cycle. They were pro-
vided every day with 300 g or 250 g (for Marshall beagles) 
of commercially available food (DS, DS-5 or DS-A, Ori-
ental Yeast Co., Ltd.) and were also allowed free access to 
drinking water. The animals were cared for according to 
the principles outlined in the guides for the care and use of 
laboratory animals prepared by the Japanese Association for 
Laboratory Animal Science and our institution.
Organs fixed in 10% neutral phosphate-buffered for-
malin were embedded in paraffin, and sections were made 
and stained with hematoxylin and eosin (HE) for micro-
scopic examination.
Result
We chose 155 typical findings or rare lesions from the 
background data of the beagles, and they are shown as fol-
lows. Detailed explanations for these findings are shown in 
the figure legends.
Fig. 1.  Heart: Blood cyst in the atrioventricular valve
Fig. 2.  Heart: Hemorrhage in the atrioventricular valve
Fig. 3.  Heart: Thickening of the intramural arterial wall
Fig. 4.  Heart: Proliferation of the epicardial mesothelium
Fig. 5.  Heart: Hemorrhage in the endocardium
Fig. 6.  Heart: Focal inflammatory cell infiltration in the 
myocardium
Fig. 7.  Heart: Fatty infiltration in the myocardium
Fig. 8.  Artery: Arteritis in the coronary artery
Fig. 9.  Artery: Arteritis in the spleen
Fig. 10.  Artery: Arteritis in the pancreas
Fig. 11.  Artery: Arteritis in the spinal cord
Fig. 12.  Artery: Arteritis in the epididymis
Fig. 13.  Aorta: Mineralization in the aortic wall
Fig. 14.  Lymph node: Blood absorption
Fig. 15.  Lymph node: Granuloma
Fig. 16.  Lymph node: Increased number of pigment-laden 
macrophages
Fig. 17.  Lymph node: Foreign body granuloma
Fig. 18.  Lymph node: Increased number of foam cells in 
the sinuses
Fig. 19.  Thymus: Involution (physiological atrophy)
Fig. 20.  Thymus: Proliferation of the thymic epithelium
Fig. 21.  Thymus: Cyst
Fig. 22.  Thymus: Lymph follicle formation in the medulla
Fig. 23.  Spleen: Accessory spleen
Fig. 24.  Spleen: Enhanced extramedullary hematopoiesis
Fig. 25.  Spleen: Gandy-Gamna body
Fig. 26.  Spleen: Necrosis of the splenic follicle
Fig. 27.  Spleen: Pigment deposition in the red pulp
Fig. 28.  Spleen: Nodular hyperplasia (lymphoid follicle)
Fig. 29.  Bone marrow: Lymph follicle formation
Fig. 30.  Tonsilla: Mineralization in the lymphoid tissue
Fig. 31.  Tonsilla: Neutrophilic migration in the mucosa
Fig. 32.  Larynx: Focal inflammatory cell infiltration
Fig. 33.  Larynx: Erosion/ulcer of the mucosa
Fig. 34.  Trachea: Focal inflammatory cell infiltration
Fig. 35.  Trachea: Hyperplasia of the mucosal epithelium in 
the tracheal bifurcation
Fig. 36.  Trachea: Squamous metaplasia in the tracheal bi-
furcation
Fig. 37.  Lung: Accumulation of foam cells in the alveolus
Fig. 38.  Lung: Lobar hypoplasia
Fig. 39.  Lung: Focal inflammatory cell infiltration
Fig. 40.  Lung: Focal hemorrhage in the alveolus
Fig. 41.  Lung: Inflammatory cell infiltration in the alveo-
lus
Fig. 42.  Lung: Fibrosis of the alveolar wall
Fig. 43.  Lung: Osseous metaplasia
Fig. 44.  Lung: Squamous metaplasia of the bronchial epi-
thelium
Fig. 45.  Lung: Thrombus
Fig. 46.  Lung: Foreign body granuloma
Fig. 47.  Lung: Organized thrombus and foreign body
Fig. 48.  Tongue: Foreign body granuloma
Fig. 49.  Tongue: Focal infiltration of macrophages in the 
muscle layer
Fig. 50.  Esophagus: Focal atrophy of the esophageal gland
Fig. 51.  Esophagus: Hypertrophy of the esophageal gland
Fig. 52.  Esophagus: Focal inflammatory cell infiltration in 
the lamina propria
Fig. 53.  Stomach: Infection by Helicobacter heilmannii in 
the gastric mucosa
Fig. 54.  Stomach: Mineralization in the lamina propria
Fig. 55.  Duodenum: Hyperplasia of the lymphoid tissue
Fig. 56.  Duodenum: Dilatation of the crypt
Fig. 57.  Duodenum: Ectopic pancreatic tissue
Fig. 58.  Jejunum: Ectopic fundic gland
Fig. 59.  Cecum: Granular cell tumor
Fig. 60.  Salivary gland: Focal inflammatory cell infiltration
Fig. 61.  Salivary gland: Focal fibrosis
Fig. 62.  Salivary gland: Salivary calculus
Fig. 63.  Salivary gland: Increase in the mucous gland
Fig. 64.  Liver: Accumulation of glycogen in hepatocytes
Fig. 65.  Liver: Microgranuloma
Fig. 66.  Liver: Pigment deposition in hepatocytes
Fig. 67.  Liver: Focal necrosis of hepatocytes
Fig. 68.  Liver: Pigment deposition in Kupffer cells
Fig. 69.  Liver: Increased number of Ito cells with lipid ac-
cumulation
Fig. 70.  Gall bladder: Cystic mucinous hyperplasia of the 
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Fig. 71.  Gall bladder: Hyperplasia of the mucosal epithe-
lium
Fig. 72.  Gall bladder: Hyperplasia of the lymphoid tissue
Fig. 73.  Pancreas: Focal fibrosis
Fig. 74.  Pancreas: Apoptosis of acinar cells
Fig. 75.  Pancreas: Nesidioblastosis
Fig. 76.  Kidney: Glomerular lipidosis
Fig. 77.  Kidney: Osseous metaplasia
Fig. 78.  Kidney: Immature glomerulus
Fig. 79.  Kidney: Focal segmental sclerosis of the glomeru-
lus
Fig. 80.  Kidney: Renal dysplasia
Fig. 81.  Kidney: Regeneration of the tubular epithelium
Fig. 82.  Kidney: Focal inflammatory cell infiltration in the 
interstitium
Fig. 83.  Kidney: Hyaline cast
Fig. 84.  Kidney: Focal interstitial fibrosis
Fig. 85.  Kidney: Brown pigment deposition in the tubular 
epithelium
Fig. 86.  Kidney: Fatty change of the proximal tubular epi-
thelium
Fig. 87.  Kidney: Inclusion bodies in the collecting tubular 
epithelium
Fig. 88.  Kidney: Mineralization in the medulla
Fig. 89.  Kidney: Focal hyperplasia of the pelvic epithelium
Fig. 90.  Kidney: Pyelitis
Fig. 91.  Kidney: Pyelonephritis
Fig. 92.  Kidney: Interstitial nephritis
Fig. 93.  Urinary bladder: Round ligament of the urinary 
bladder
Fig. 94.  Testis: Immature
Fig. 95.  Testis: Hypospermatogenesis
Fig. 96.  Testis: Sertoli-cell-only tubule
Fig. 97.  Testis: Appearance of multinucleated giant cells
Fig. 98.  Testis: Vacuolation of Sertoli cells
Fig. 99.  Testis: Spermatocele
Fig. 100. Testis: Retention of sperm in the seminiferous tu-
bules
Fig. 101. Epididymis: Immature
Fig. 102. Epididymis: Cell debris in the epididymal lumen
Fig. 103. Epididymis: Intraepithelial lumen
Fig. 104. Epididymis: Mineralization of the epithelium
Fig. 105. Epididymis: Spermatocele
Fig. 106. Epididymis: Spermatic granuloma (sperm granu-
loma)
Fig. 107. Epididymis: Focal inflammatory cell infiltration 
in the interstitium
Fig. 108. Prostate: Immature
Fig. 109. Prostate: Focal inflammatory cell infiltration
Fig. 110. Female reproductive system: Proestrus
Fig. 111.  Female reproductive system: Estrus
Fig. 112. Female reproductive system: Metestrus
Fig. 113. Female reproductive system: Metestrus to diestrus
Fig. 114. Female reproductive system: Diestrus
Fig. 115. Ovary: Polyovular follicle
Fig. 116. Ovary: Mineralization
Fig. 117.  Ovary: Hyperplasia of the rete ovarii
Fig. 118. Ovary: Cyst
Fig. 119.  Ovary: Corpus luteum with cyst
Fig. 120. Uterus: Placenta-like endometrial hyperplasia
Fig. 121. Pituitary: Cyst
Fig. 122. Pituitary: Focal inflammatory cell infiltration in 
the posterior lobe
Fig. 123. Thyroid (Parathyroid): Ectopic thymic tissue
Fig. 124. Thyroid: C-cell complex
Fig. 125. Thyroid: Cyst
Fig. 126. Thyroid (parathyroid): Ultimobranchial remnant
Fig. 127. Thyroid: Focal atrophy of follicles
Fig. 128. Thyroid: Giant follicle
Fig. 129. Thyroid: Mineralization of follicles
Fig. 130. Thyroid: Lymphocytic thyroiditis
Fig. 131. Parathyroid: Cyst (Kürsteiner’s cyst)
Fig. 132. Parathyroid: Ectopic cartilaginous tissue
Fig. 133. Parathyroid: Fatty infiltration
Fig. 134. Parathyroid: Fibrosis
Fig. 135. Adrenal: Accessory adrenocortical tissue
Fig. 136. Adrenal: Vacuolation of the cells of the zona glo-
merulosa
Fig. 137. Adrenal: Osseous metaplasia
Fig. 138. Adrenal: Vacuolation of the cells of the zona fas-
ciculata
Fig. 139. Adrenal: Extramedullary hematopoiesis
Fig. 140. Adrenal: Pigment deposition in the corticomedul-
lary junction
Fig. 141.  Brain: Focal inflammatory cell infiltration in the 
choroid plexus
Fig. 142. Brain: Extramedullary hematopoiesis in the cho-
roid plexus
Fig. 143. Brain: Mineralization of the meninx
Fig. 144. Brain: Fibrous thickening of the meninx
Fig. 145. Brain: Hamartoma in the callosal sulcus
Fig. 146. Spinal cord: Mineralization
Fig. 147.  Sciatic nerve: Renaut body
Fig. 148. Skin: Dermoid cyst
Fig. 149. Skin: Folliculitis
Fig. 150. Skin: Parasitic folliculitis
Fig. 151. Skin: Ulcer
Fig. 152. Eye: Disarrangement of the retinal structures
Fig. 153. Eye:  Focal  inflammatory  cell  infiltration  in  the 
conjunctiva
Fig. 154. Lacrimal gland: Focal fibrosis
Fig. 155. Lacrimal gland: Focal inflammatory cell infiltra-
tion
Discussion
In veterinary pathology, many textbooks have been 
published, and information concerning disease pathology 
in dogs is readily available1–8. Furthermore, there are some 
reports referring to spontaneous lesions of beagles in vet-
erinary and toxicologic journals9–12. However, few publica-
tions showing pictures of spontaneous lesions exhaustively 
are available as a histopathology atlas. Therefore, we pro-
vided many pictures of spontaneous lesions in beagles that Histopathology of Incidental Findings in Beagles 106
were detected in background data collection studies and or-
dinary toxicity studies in our laboratory.
The morphogenesis of blood cysts in the atrioventricu-
lar valve (Fig. 1) was reported by Takeda et al., who showed 
that the endothelium surrounding the blood cysts revealed 
focal positive staining for the factor VIII-related antigen13.
The figures showing proliferation of the epicardial me-
sothelium (Fig. 4) were previously reported by Mesfin and 
referred to as epicardial fibrous fronds. There was no differ-
ence in the incidence of the lesion between male and female 
dogs or the right and left atria14.
Arteritis in beagles always causes confusion. Morpho-
logical similarities between spontaneous and drug-induced 
arterial lesions may make it difficult to evaluate a lesion in 
the toxicity studies of chemicals such as vasodilating agents. 
At an early stage, however, drug-induced arterial lesions are 
composed of medial necrosis and medial and adventitial 
hemorrhage with very few or no inflammatory cells; these 
may be the differential points from spontaneous arteritis15.
Cystic mucinous hyperplasia of the mucosal epithe-
lium of the gall bladder (Fig. 70) occurs spontaneously, but 
the change is also induced by long-term dosing of certain 
some steroids16.
Spontaneous  testicular  findings  of  beagles  were  de-
tailed by Rehm and Goedken et al17,18. Placenta-like hyper-
plasia was detailed by Koguchi et al19.
Furthermore, we picked up the previous reports con-
cerning spontaneous lesions in dogs, especially beagles, 
such as mineralization in the gastric lamina propria (Fig. 
54)20, cecal granular cell tumor (Fig. 59)21, pancreatic nesid-
ioblastosis (Fig. 75)22,23, renal cytoplasmic inclusion body 
in the collecting tubular epithelium (Fig. 87)24 and ovarian 
hyperplasia of the rete ovarii (Fig. 117)25, in the Journal of 
Toxicologic Pathology.
Concerning the common lesions of beagles, we in-
troduced reports of renal glomerular lipidosis (Fig. 76)26, 
C-cell complex (Fig. 124)27, lymphocytic thyroiditis (Fig. 
130)28 and Renaut bodies in the sciatic nerve (Fig. 147)29.
Indeed, not all lesions have been comprehended in var-
ious textbooks and journals. Therefore, we have to keep col-
lecting background data continuously. These background 
lesions may not have an effect on the results of toxicity stud-
ies but should be taken into account along with their poten-
tial to influence safety assessment in drug administration.
Acknowledgments: The authors thank Dr. Kiyokazu Ozaki 
and Dr. Kazutoshi Tamura for their critical reviews and Dr. 
Dai Nakae for helpful advice and support on preparing the 
manuscript. The authors also thank Mr. Steve Yamakami 
and Ms. Azumi Takahashi for language editing.
References
  1.  Jones TC, Hunt RD, and King NW. Veterinary Pathology. 
6th ed. Lippincott Williams & Wilkins, Baltimore. 1997.
  2.  Maxie MG. Jubb, Kennedy, and Palmer’s Pathology of Do-
mestic Animals. 5th ed. Elsevier, Philadelphia. 2007.
  3.  Mohr U, Carlton WW, Dungworth DL, Benjamin SA, Cap-
en CC, and Hahn FF. Pathobiology of the Aging Dog. Iowa 
State University Press, Ames. 2001.
  4.  Japanese Society of Veterinary Pathology. Colour Atlas of 
Animal Pathology. Bun-eido Publishing, Tokyo. 2007. (in 
Japanese).
  5.  Gross  TL,  Ihrke  PJ,  Walder  EJ,  and  Affolter  VK.  Skin 
Diseases of the Dog and Cat: Clinical and Histopathologic 
Dignosis. Blackwell Science, Oxford. 2005.
  6.  Meuten  DJ.  Tumors  in  Domestic  Animals.  4th  ed.  Iowa 
State Press, Ames. 2002.
  7.  Benirschke  K,  Garner  FM,  and  Jones  TC.  Pathology  of 
Laboratory Animals. Springer-Verlag, New York. 1978.
  8.  McGavin MD, and Zachary JF. Pathologic Basis of Veteri-
nary Disease. 4th ed. Elsevier, Philadelphia. 2007.
  9.  Hottendorf GH, and Hirth RS. Lesions of spontaneous sub-
clinical disease in beagle dogs. Vet Pathol. 11: 240–258. 
1974. [Medline]  [CrossRef]
  10.  Maita K, Masuda H, and Suzuki Y. Spontaneous lesions de-
tected in the beagles used in toxicity studies. Exp Anim. 26: 
161–167. 1977. [Medline]
  11.  Yasuba M, Okimoto K, and Iida M. Histopathology of spon-
taneous lesions in beagles used for toxicity studies. Jpn J 
Vet Sci. 49: 51–59. 1987. [Medline]  [CrossRef]
  12.  Kobayashi K, Hirouchi Y, Iwata H, Yamakawa S, Mikami 
S, Yamamoto S, Hashiguchi J, Enomoto M, Shiga A, and 
Koike Y. Historical control data of spontaneous lesions in 
beagle dogs. J Toxicol Pathol. 7: 329–343. 1994.
  13.  Takeda T, Makita T, Nakamura N, and Kimizuka G. Mor-
phologic aspects and morphogenesis of blood cysts on ca-
nine cardiac valves. Vet Pathol. 28: 16–21. 1991. [Medline]  
[CrossRef]
  14.  Mesfin GM. Spontaneous epicardial fibrous fronds on the 
atria of beagle dogs. Vet Pathol. 27: 458–461. 1990. [Med-
line]  [CrossRef]
  15.  Kemi M, Usui T, Narama I, and Takahashi R. Histopathol-
ogy of spontaneous panarteritis in beagle dogs. Jpn J Vet 
Sci. 52: 55–61. 1990. [Medline]  [CrossRef]
  16.  Nelson LW, and Kelly WA. Progestogen-related gross and 
microscopic changes in female beagles. Vet Pathol. 13: 143–
156. 1976. [Medline]
  17.  Rehm  S.  Spontaneous  testicular  lesions  in  purpose-bred 
beagle dogs. Toxicol Pathol. 28: 782–787. 2000. [Medline]  
[CrossRef]
  18.  Goedken  MJ,  Kerlin  RL,  and  Morton  D.  Spontaneous 
and age-related testicular findings in beagle dogs. Toxicol 
Pathol. 36: 465–471. 2008. [Medline]  [CrossRef]
  19.  Koguchi A, Nomura K, Fujiwara T, Kawai Y, and Okaniwa 
A. Maternal placenta-like endometrial hyperplasia in a bea-
gle dog (canine deciduoma). Exp Anim. 44: 251–253. 1995. 
[Medline]  [CrossRef]
  20.  Kajikawa S, Ito K, Nii A, Okamiya H, and Hanada T. Multi-
focal calcification in the stomach of a beagle dog. J Toxicol 
Pathol. 13: 265–268. 2000.  [CrossRef]
  21.  Sato J, Tsurukame M, Edamoto H, Kusuoka O, and Tamura 
K. Spontaneous granular cell tumor of cecum in a laborato-
ry beagle. J Toxicol Pathol. 16: 275–278. 2003.  [CrossRef]
  22.  Katsuta O, Tsuchitani M, and Narama I. Abnormal prolifer-
ation of pancreatic endocrine cells in beagle dogs. J Toxicol 
Pathol. 5: 67–76. 1992.
  23.  Ohira T, Ishizaki M, Yamakawa S, Iwata H, Imai K, and 
Enomoto M. A case of pancreatic nesidioblastosis with ab-Sato, Doi, Wako et al. 107
errant istet cell proliferation in a beagle. J Toxicol Pathol. 
17: 55–58. 2004.  [CrossRef]
  24.  Yoshizawa K, Oishi Y, Tsubota K, Ieoka K, Fujii T, Ohe 
O, Senzaki H, and Tsubura A. Latent infection of canine 
herpes virus in laboratory beagle dogs. J Toxicol Pathol. 13: 
1–6. 2000.  [CrossRef]
  25.  Jiang J, Tate Y, Kobayashi Y, and Ichikawa A. Adenoma-
tous hyperplasia of the rete ovarii in a beagle. J Toxicol 
Pathol. 17: 127–128. 2004.  [CrossRef]
  26.  Zayed I, Gopinath C, Hornstra HW, Spit BJ, and Heijden 
CA. A light and electron microscopical study of glomerular 
lipidosis in beagle dogs. J Comp Pathol. 86: 509–517. 1976. 
[Medline]  [CrossRef]
  27.  Kameda Y. Co-expression of vimentin and 19S-thyroglob-
ulin in follicular cells located in the C-cell complex of dog 
thyroid  gland.  J  Histochem  Cytochem.  43:  1097–1106. 
1995. [Medline]  [CrossRef]
  28.  Vajner L, Vortel V, and Brejcha A. Lymphocytic thyroiditis 
in beagle dogs in a breeding colony: histological findings. 
Vet Med (Praha). 42: 43–49. 1997. [Medline]
  29.  Elcock LE, Stuart BP, Hoss HE, Crabb K, Millard DM, 
Bopp BILL, Mueller RE, Hastings TF, and Lake SG. Re-
naut bodies in the sciatic nerve of beagle dogs. Exp Toxicol 
Pathol. 53: 19–24. 2001. [Medline]  [CrossRef]
All the figures of this report are released in color in J-STAGE and PubMed Central.
Figs. 1–50, 52–78, 80–85, 87–94, 96, 99–107, 109–118, 120–129, 131–141, 143–144, and 146–155: Reprinted with 
permission of Mitsubishi Chemical Medience Corporation (MCM). Color Atlas; Histopathology of the Experimen-
tal Beagle Dog. MCM. 2008.Histopathology of Incidental Findings in Beagles 108
Fig. 1.  Heart: Blood cyst in the atrioventricular valve. A blood cyst 
surrounded by endothelia occurs occasionally in the atrio-
ventricular valve, although anatomically, the cardiac valves 
are nonvascular tissue. The pathogenesis is unknown.
Fig. 2.  Heart: Hemorrhage in the atrioventricular valve. Hemor-
rhage without inflammation or hemosiderosis occurs oc-
casionally in the atrioventricular valve, suggesting that the 
change is agonal hemorrhage during the euthanasia and ex-
sanguination. 
Fig. 3.  Heart: Thickening of the intramural arterial wall. Thicken-
ing of the wall is due to proliferation of intimal components. 
The arterial change occurs occasionally in the right auricle. 
Fig. 4.  Heart: Proliferation of the epicardial mesothelium. Focal 
papillary proliferation of single layered mesothelial cells 
occurs occasionally in the right or left atrial epicardium. 
The change is thought to be a reactive response to physical 
irritation. 
Fig. 5.  Heart: Hemorrhage in the endocardium. Slight focal hem-
orrhage in the endocardium and subendocardium occurs 
occasionally and is mainly considered an agonal change. It 
is necessary to distinguish this agonal change from drug-
induced hemorrhage by certain drugs such as minoxidil, 
theobromine and other vasodilating drugs. 
Fig. 6.  Heart: Focal inflammatory cell infiltration in the myocar-
dium. Focal accumulation of inflammatory cells consist-
ing of mononuclear cells occurs occasionally. The change 
is sometimes accompanied by slight and focal myocardial 
necrosis. Sato, Doi, Wako et al. 109
Fig. 7.  Heart: Fatty infiltration in the myocardium. Adipose tissues 
are present in the myocardium. This age-related change oc-
curs occasionally in beagles older than one year. 
Fig. 8.  Artery: Arteritis in the coronary artery. This figure is arte-
ritis of the right coronary artery in the coronary sulcus. The 
most frequent site of arteritis in beagles is the extramural atrial 
branch of the right coronary artery. It is difficult to distinguish 
spontaneously occurring vasculitis from drug-induced vascu-
litis resulting from such things as minoxidil, theobromine and 
other vasodilating drugs.
Fig. 9.  Artery: Arteritis in the spleen. Arteritis is less frequently 
seen in the spleen as an isolated lesion or part of polyar-
teritis. The change is characterized by fibrous thickening 
with inflammatory cell infiltration into the tunica intima 
and fibrinoid necrosis of the tunica media. 
Fig. 10. Artery: Arteritis in the pancreas. The artery in the pancreas 
is one of the arteries with a high incidence of arteritis. 
Fig. 11. Artery: Arteritis in the spinal cord. Arteritis is seen in the 
spinal subarachnoid cavity. 
Arteritis (Figs. 8–12)
The term of arteritis refers to various inflammatory chang-
es of the arterial wall. Endarteritis, periarteritis and pan-
arteritis are used to describe the affected part, and polyar-
teritis is used for multiple lesions. Various adjectives are 
added to describe the morphological characteristics such 
as acute arteritis, necrotizing arteritis, polyarteritis nodosa 
or granulomatous arteritis. Multiple terms have been used 
to describe the same changes. Immunologic disorders or 
other latent infections are suggested to be the causes in 
beagles; however, the detailed pathogenesis has not yet 
been clarified. Frequent sites of arteritis are the heart, 
spleen, pancreas, epididymis and spinal cord. Histopathology of Incidental Findings in Beagles 110
Fig. 13. Aorta: Mineralization in the aortic wall. Mineralization in the 
tunica media of the aorta is rare and focal in young beagles. 
Fig. 14. Lymph node: Blood absorption. Erythrophagia is common in 
the lymphatic sinus undergoing blood absorption as an agonal 
change, especially in the mesenteric lymph node. 
Fig. 15. Lymph node: Granuloma. A focal lymphohistiocytic re-
sponse occurs occasionally in the lymph node. The cause is 
unclear, but it is thought to be a nonspecific reactive change 
to some irritation such as inflammation, foreign body and 
parasite. See also Fig. 17. 
Fig. 16. Lymph node: Increased number of pigment-laden macro-
phages. Brown pigment-laden macrophages accumulate pre-
dominantly in the medullary region, especially in the mandib-
ular lymph node. Tattoo pigments for animal discrimination 
occasionally migrate to the mandibular lymph node. 
Fig. 17. Lymph node: Foreign body granuloma. Macrophages accu-
mulate and form multinucleated giant cells around foreign 
bodies such as hair fragments or parasites. Granuloma caused 
by hair fragments occurs occasionally in intravenous injec-
tion studies. 
Fig. 12. Artery: Arteritis in the epididymis. The epididymal artery is 
one of the arteries with a high incidence of arteritis, often in 
the form of periarteritis. Sato, Doi, Wako et al. 111
Fig. 18. Lymph node: Increased number of foam cells in the sinuses. 
The number of foam cells (foamy macrophages) occasion-
ally increases in the lymphatic sinuses, especially in the 
mesenteric lymph node. 
Fig. 19. Thymus: Involution (physiological atrophy). A decrease in 
lymphoid cells from both the cortex and medulla with re-
placement by adipose tissues causes reduction in size and 
organ weight. Thymic involution is common in beagles 
older than one year old. 
Fig. 20. Thymus: Proliferation of the thymic epithelium. The change 
is characterized by proliferation of prominent tubular struc-
tures lined by the cuboidal epithelium. It may be associated 
with thymic atrophy (involution). 
Fig. 21. Thymus: Cyst. Solitary or multilocular cysts are associated 
with remnants of embryonic ducts connecting the parathy-
roid and thymus. The cysts are covered by a cuboidal epithe-
lium, partially ciliated, and contain the same eosinophilic 
proteinic substances as parathyroid cysts (Fig. 131). 
Fig. 22. Thymus: Lymph follicle formation in the medulla. A ger-
minal center is commonly formed in the medulla. The 
change is known to be associated with myasthenia gravis in 
humans, whereas it is irrelevant and incidental in beagles. 
Vaccination is considered to be attributable to the change, 
so attention must be paid to the immunologic failure or over-
response if the follicle formation is severe. 
Fig. 23. Spleen: Accessory spleen. The aberration of splenic tissue 
separated from the original body and surrounding capsule 
occurs occasionally in the greater omentum and mesente-
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Fig. 24. Spleen: Enhanced extramedullary hematopoiesis. An in-
crease in hematopoietic cells, predominantly erythrocytic 
series, occurs occasionally in the red pulp under normal 
conditions. 
Fig. 25. Spleen: Gandy-Gamna body. A focus consisting of relatively 
dense fibrous tissue or collagenous fibers impregnated with 
iron pigment and calcium salts is common usually in the 
splenic hilum and probably results from organization and 
scarring of the sites where a small perivascular hemorrhage 
occurred. 
Fig. 26. Spleen: Necrosis of the splenic follicle. This is an unusual 
lesion that shows coagulative necrosis of the germinal center. 
Fig. 27. Spleen: Pigment deposition in the red pulp. This is a com-
mon lesion that shows an increase in brown pigment-laden 
macrophages usually containing hemosiderin. 
Fig. 28. Spleen: Nodular hyperplasia (lymphoid follicle). Nodular hyper-
plasia is essentially focal proliferation of various types of splenic 
components compressing slightly normal splenic tissues, although 
a large aggregation of lymphocytes is the main feature. The nod-
ule takes an appearance like a giant follicle without the normal 
structures of a lymph follicle such as a central artery, periarterial 
lymphoid sheath (PALS) or germinal center. The follicles out of 
the nodule are normal. There is no evidence to support that this 
lesion progresses to lymphoma. 
Fig. 29. Bone marrow: Lymph follicle formation. Focal accumula-
tion of lymphocytes occurs occasionally in the femur and 
sternum bone marrow. It generally takes on the appearance 
of a primary follicle. Sato, Doi, Wako et al. 113
Fig. 30. Tonsilla: Mineralization in the lymphoid tissue. Mineraliza-
tion sometimes occurs in the tonsilla. 
Fig. 31. Tonsilla: Neutrophilic migration in the mucosa. Neutrophils 
frequently migrate into the mucosal epithelium of the tonsilla. 
Fig. 32. Larynx: Focal inflammatory cell infiltration. Focal inflamma-
tory cell infiltration occurs occasionally in the vocal fold. 
Fig. 33. Larynx: Erosion/ulcer of the mucosa. Erosion and ulcer of the 
larynx mucosa are rare. 
Fig. 34. Trachea: Focal inflammatory cell infiltration. Focal lympho-
cytic infiltration occurs occasionally in the tracheal mucosa. 
The mucosal epithelial cells are often intact, as shown in this 
case. 
Fig. 35. Trachea: Hyperplasia of the mucosal epithelium in the tra-
cheal bifurcation. Hyperplasia of the mucosal epithelium is 
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Fig. 36. Trachea: Squamous metaplasia in the tracheal bifurcation. 
Squamous metaplasia of the mucosal epithelium leading from 
a hyperplastic lesion occurs occasionally in the region near the 
bifurcation. The tracheal bifurcation is predisposed to hyper-
plasia (Fig. 35) and squamous metaplasia because this region is 
most likely to receive the physiological irritant effects. 
Fig. 37. Lung: Accumulation of foam cells in the alveolus. Focal ac-
cumulation of foam cells without other inflammatory cells 
is frequently seen in the alveoli. 
Fig. 38. Lung: Lobar hypoplasia. Lobar atelectasis (stenosis of the 
bronchiole and alveoli) and bronchial cartilage aplasia occur 
occasionally. Grossly, the affected lobe is very small, sug-
gesting congenital hypoplasia. 
Fig. 39. Lung: Focal inflammatory cell infiltration. Focal lympho-
cytic infiltration is common in the terminal bronchiole. 
Fig. 40. Lung: Focal hemorrhage in the alveolus. Focal hemorrhage 
occurs occasionally in the alveoli. Hemorrhage without 
inflammatory cell infiltration is suggestive of an agonal 
change. 
Fig. 41. Lung: Inflammatory cell infiltration in the alveolus. Inflam-
matory cell infiltration with/without hemorrhage occurs oc-
casionally. Sato, Doi, Wako et al. 115
Fig. 42. Lung: Fibrosis of the alveolar wall. Focal fibrous thickening 
of the alveolar wall is common. The change is mainly local-
ized around the bronchiole of the right anterior lobe. 
Fig. 43. Lung: Osseous metaplasia. Osseous metaplasia presumably 
caused by differentiation from fibroblasts to osteoblasts oc-
curs occasionally and is similar to that seen in rats and mice. 
The frequency of this change in dogs is lower than that of 
rats. 
Fig. 44. Lung: Squamous metaplasia of the bronchial epithelium. Fo-
cal squamous metaplasia of the bronchial epithelium with/
without inflammation occurs occasionally. The change is 
accompanied by focal epithelial hyperplasia. 
Fig. 45. Lung: Thrombus. Thrombosis is frequently seen in the pul-
monary vessels of beagles used in toxicity studies by intra-
venous injection. 
Fig. 46. Lung: Foreign body granuloma. Foreign bodies are sur-
rounded by macrophages and lymphocytes. This change re-
sults from aspiration of stomach contents or food particles 
(arrow). 
Fig. 47. Lung: Organized thrombus and foreign body. Stenosis of 
the vascular lumen by a fibrous organization of thrombus 
containing hair fragments is rare. The hair fragment may 
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Fig. 48. Tongue: Foreign body granuloma. Foreign body granuloma 
caused by a hair fragment stuck on the tongue occurs oc-
casionally in the lamina propria or muscle layer. 
Fig. 49. Tongue: Focal infiltration of macrophages in the muscle 
layer. Focal infiltration of macrophages occurs occasion-
ally in the muscle layer. 
Fig. 50. Esophagus: Focal atrophy of the esophageal gland. Focal 
atrophy of the esophageal gland occurs occasionally. 
Fig. 51. Esophagus: Hypertrophy of the esophageal gland. Hyper-
trophic acinar cells including abundant mucus are rare in 
the esophageal gland. 
Fig. 52. Esophagus: Focal inflammatory cell infiltration in the lami-
na propria. Focal lymphocytic infiltration is common in the 
lamina propria. 
Fig. 53. Stomach: Infection by Helicobacter heilmannii in the gas-
tric mucosa. Helicobacter spp. infection occurs occasion-
ally in the lumen of the pyloric gland without inflammation. 
Many beagles have Helicobacter heilmannii in their stom-
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Fig. 54. Stomach: Mineralization in the lamina propria. Focal min-
eralization is common in the lamina propria. 
Fig. 55. Duodenum: Hyperplasia of the lymphoid tissue. Hyperpla-
sia of the lymphoid tissue occurs occasionally in not only 
the duodenum but other intestinal tracts. Development of 
the intestinal lymphoid tissue varies among individual ani-
mals. 
Fig. 56. Duodenum: Dilatation of the crypt. Dilatation of the crypt 
filled with/without cell debris or inflammatory cell infiltra-
tion is frequently seen. The change most frequently occurs 
in the duodenum but also occurs in the other intestines. 
Fig. 57. Duodenum: Ectopic pancreatic tissue. Ectopic pancreatic 
tissue is frequently seen in the submucosa near the major 
duodenal papilla. 
Fig. 58. Jejunum: Ectopic fundic gland. An ectopic fundic gland is 
rarely seen in the jejunum. The ectopic fundic gland is com-
posed of normal fundic tissue. 
Fig. 59. Cecum: Granular cell tumor. Large polygonal eosinophilic 
cells infiltrate into the lamina propria and submucosa of the 
cecum. The tumor cells have fine granular cytoplasm. This 
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Fig. 60. Salivary gland: Focal inflammatory cell infiltration. Fo-
cal lymphocytic infiltration, occasionally accompanied by 
lymph follicle formation, is common around the ducts or 
acini. 
Fig. 61. Salivary gland: Focal fibrosis. Focal fibrosis with atrophy 
and loss of the acini is frequently seen, especially in the 
parotid gland. 
Fig. 62. Salivary gland: Salivary calculus. A small mineralized cal-
culus occurs occasionally in a duct of a relatively large cali-
ber. 
Fig. 63. Salivary gland: Increase in the mucous gland. The mucous 
epithelium increases occasionally in the parotid gland, 
though the parotid gland of the beagles is composed mainly 
of a serous epithelium. 
Fig. 64. Liver:  Accumulation  of  glycogen  in  hepatocytes.  The 
change is common in beagles and characterized by a clear 
appearance of hepatic cytoplasm after formalin fixation. The 
quantity of glycogen in cytoplasm varies among individuals 
under normal conditions. 
Fig. 65. Liver: Microgranuloma. Microgranuloma is accumulation of 
inflammatory cells, mainly macrophages, lymphocytes and 
a small number of neutrophils, and may be associated with 
minute necrosis of hepatocytes. It is found frequently. Sato, Doi, Wako et al. 119
Fig. 66. Liver: Pigment deposition in hepatocytes. Lipofuscin pig-
ments are common in centrilobular hepatocytes of young 
beagles but are particularly prominent in older dogs. 
Fig. 67. Liver: Focal necrosis of hepatocytes. A necrotic focus of 
hepatocytes with inflammatory cell infiltration occurs oc-
casionally without any apparent cause. 
Fig. 68. Liver: Pigment deposition in Kupffer cells. Kupffer cells 
occasionally engulf brown pigments in the sinusoid. The 
pigments are considered to be hemosiderin. 
Fig. 69. Liver: Increased number of Ito cells with lipid accumula-
tion. Some Ito cells containing lipid droplets are sporadi-
cally present along the sinusoid. 
Fig. 70. Gall bladder: Cystic mucinous hyperplasia of the mucosal 
epithelium. A cystic change or cystic hyperplasia of the 
mucosal epithelium with copious mucin production occurs 
occasionally. 
Fig. 71. Gall bladder: Hyperplasia of the mucosal epithelium. Hy-
perplasia of the mucosal epithelium with lymphocytic infil-
tration in the lamina propria is rare. Unlike Fig. 70, neither 
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Fig. 72. Gall bladder: Hyperplasia of the lymphoid tissue. Prominent 
lymphoid tissues with/without lymph follicle formation are 
common in the lamina propria. 
Fig. 73. Pancreas: Focal fibrosis. Focal fibrosis with acinar atrophy 
and/or loss occurs occasionally. 
Fig. 74. Pancreas: Apoptosis of acinar cells. Apoptosis of acinar cells 
occurs occasionally in the pancreas in beagles. This case has 
diffuse and relatively abundant apoptosis in the acini. 
Fig. 75. Pancreas: Nesidioblastosis. Ductular cells irregularly pro-
liferate between acinar cells. Irregularly shaped islets and 
small clusters of endocrine cells closely associate with duct-
ules or intercalated ductules. The change is rare and appears 
as a proliferative lesion of the pancreas. 
Fig. 76. Kidney: Glomerular lipidosis. Focal and segmental lipido-
sis occurs occasionally in the glomeruli. Mesangial cells 
contain lipid droplets, and are frequently accompanied by 
hyaline droplets. 
Fig. 77. Kidney: Osseous metaplasia. Osseous metaplasia rarely oc-
curs in the glomerulus and interstitium. Sato, Doi, Wako et al. 121
Fig. 79. Kidney: Focal segmental sclerosis of the glomerulus. Seg-
mental eosinophilic nodule containing some mesangial cells 
and matrix in one or a few glomeruli is rare. A lesion such 
as that resulting from collapse of the capillary loops due to 
the proliferation of mesangial cells and increase in matrix is 
called sclerosis. 
Fig. 80. Kidney: Renal dysplasia. A typical lesion of renal dysplasia 
consists of a scarring focus containing mesenchymal cells, 
immature renal tubules (large arrows), small-sized glom-
eruli (small arrows) and dilatation of the collecting tubule 
(arrowheads) in the medulla to the cortex. This change is 
rare. 
Fig. 81. Kidney: Regeneration of the tubular epithelium. Focal re-
generative changes of damaged tubules are detected fre-
quently as basophilic tubules with a high nuclear density in 
the cortex or outer stripe of the renal medulla. Inflammatory 
cell infiltration occurs occasionally around the basophilic 
tubules. 
Fig. 82. Kidney: Focal inflammatory cell infiltration in the inter-
stitium. Focal lymphocytic infiltration is common in the 
interstitium. The infiltrated cells often show a plasmacytic 
morphology with basophilic cytoplasm. 
Fig. 78. Kidney: Immature glomerulus. Capillary formation is indis-
tinct, whereas epithelial cells are prominent in an immature 
glomerulus. Immature glomerulus is more frequently seen 
in the outer layer of the cortex, reflecting delayed maturation 
of the glomeruli in the outer cortex than those in the deeper 
layer. 
Fig. 83. Kidney: Hyaline cast. A solitary cast occurs occasionally in 
the distal segment or collecting tubule in the outer medulla, 
but it is not associated with chronic progressive nephropathy 
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Fig. 84. Kidney: Focal interstitial fibrosis. Focal interstitial fibrosis 
occurs occasionally and is accompanied by interstitial in-
flammation, pyelitis and infarction. The fibrous tissue may 
occasionally contain some atrophic tubules and hyaline 
casts. 
Fig. 85. Kidney: Brown pigment deposition in the tubular epithe-
lium. Brown pigment deposition occurs occasionally in the 
proximal tubular epithelium. The deposited pigments are 
considered to be lipofuscin. 
Fig. 86. Kidney: Fatty change of the proximal tubular epithelium. 
Tubules containing fine lipid droplets are frequently seen in 
the epithelia of the straight portion of the proximal tubules 
in most female dogs. 
Fig. 87. Kidney: Inclusion bodies in the collecting tubular epithe-
lium. Basophilic/eosinophilic cytoplasmic inclusion bodies 
occur occasionally in the renal papillary collecting tubules. 
These inclusion bodies are frequently accompanied by py-
elitis at the same time. 
Fig. 88. Kidney: Mineralization in the medulla. Small mineralized 
calculus is frequently seen in the renal papillary collecting 
tubules. 
Fig. 89. Kidney: Focal hyperplasia of the pelvic epithelium. Focal 
hyperplasia of the transitional epithelium (urothelium) cov-
ering the papilla with inflammation occurs occasionally, 
but the lesion without inflammation, as in this case, is rare. Sato, Doi, Wako et al. 123
Fig. 90. Kidney: Pyelitis. Focal lymphocytic infiltration including 
lymph follicle formation is frequently seen in the lamina 
propria of the renal pelvis. Pyelitis may progress to pyelo-
nephritis (Figs. 91, 92) by ascending spread of inflamma-
tion. 
Fig. 91. Kidney: Pyelonephritis. A severe case of pelvic inflam-
mation penetrating all mucosal regions and the papillary 
interstitium with tubular damage occurs occasionally. 
Fig. 92. Kidney: Interstitial nephritis. This tubulointerstitial inflam-
mation can be assumed to be accompanied by pyelitis be-
cause the lesion distributed along nephron is suggested to 
be an ascending spread of inflammatory lesions from the 
pelvis. 
Fig. 93. Urinary bladder: Round ligament of the urinary bladder. A 
fibromuscular band with mineralization is rarely attached 
to the urinary bladder. This is a remnant of the umbilical 
artery. 
Fig. 94. Testis: Immature. Immature seminiferous tubules occur oc-
casionally in young beagles aged 6-7 months. Only a small 
number of spermatids are present, whereas development up 
to the spermatocytes completes in the seminiferous tubules. 
Fig. 95. Testis: Hypospermatogenesis. This is a common sponta-
neous change characterized by scarce spermatocytes and 
spermatids. It is a focal failure of spermatogenesis in the 
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Fig. 96. Testis: Sertoli-cell-only tubule. A segmental lesion of Ser-
toli-cell-only-tubules is common. The change is probably 
segmental hypoplasia of the seminiferous tubules during 
testicular development. When seminiferous tubules sustain 
a permanent damage, the end-stage feature shows Sertoli-
cell-only tubules. 
Fig. 97. Testis: Appearance of multinucleated giant cells. Focal or 
sporadic multinucleated giant cell formation occurs occa-
sionally in the seminiferous tubules. 
Fig. 98. Testis: Vacuolation of Sertoli cells. Sporadic vacuolation of 
Sertoli cells is frequently seen in the seminiferous tubules. 
Fig. 99. Testis: Spermatocele. Aggregation of spermatozoa occurs 
occasionally in some parts of the seminiferous tubules. 
This change is caused by disturbance of spermatozoa flow 
due to seminiferous tubular damage. 
Fig. 100. Testis: Retention of sperm in the seminiferous tubules. 
Retention of spermatids is frequently associated with tu-
bular damage. 
Fig. 101.  Epididymis: Immature. The ductal epithelia are small and 
flat, and lumens are narrow. The interstitium also consists 
of immature fibrous tissue with high nuclear density. Sato, Doi, Wako et al. 125
Fig. 102. Epididymis: Cell debris in the epididymal lumen. Cell de-
bris of spermatocytes or spermatids occurs occasionally 
in the epididymal lumen in normal beagles. It is prominent 
when the testis has some seminiferous tubular damage. 
Fig. 103. Epididymis: Intraepithelial lumen. An intraepithelial lu-
men is frequently seen and is lined by ciliated cells. 
Fig. 104. Epididymis: Mineralization of the epithelium. Mineral de-
position occurs occasionally in the epididymal epithelia. 
Fig. 105. Epididymis: Spermatocele. A mass of accumulated sper-
matozoa occurs occasionally in the lumen. Granuloma-
tous inflammation (spermatic granuloma) can occur when 
the basal lamina ruptures. 
Fig. 106. Epididymis: Spermatic granuloma (sperm granuloma). 
Foreign body granuloma occurs occasionally in the inter-
stitium and contains a mass of spermatozoa surrounded 
by macrophages and lymphocytes. 
Fig. 107. Epididymis: Focal inflammatory cell infiltration in the 
interstitium. Focal lymphocytic infiltration is common in 
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Fig. 108. Prostate: Immature. The glandular epithelia are small and 
flat, and lumens are narrow because of no prostatic secre-
tion. Maturation of the prostatic gland varies in young 
beagles aged 6-7 months. 
Fig. 109. Prostate: Focal inflammatory cell infiltration. Focal lym-
phocytic infiltration is frequently seen in the interstitium. 
Fig. 110. Female reproductive system: Proestrus. Ovary (containing antral follicle), uterus, vagina, mammary gland.
Fig. 111. Female reproductive system: Estrus. Ovary (containing postovulatory corpus luteum), uterus, vagina, mammary gland
Cyclic changes in female reproductive system (Figs. 110–114).Sato, Doi, Wako et al. 127
Fig. 112. Female reproductive system: Metestrus. Ovary (containing functional corpus luteum), uterus, vagina, mammary gland
Fig. 113. Female reproductive system: Metestrus to diestrus. Ovary (containing involuting corpus luteum), uterus, vagina, mammary gland
Fig. 114. Female reproductive system: Diestrus. Ovary (containing previously formed corpus luteum), uterus, vagina, mammary glandHistopathology of Incidental Findings in Beagles 128
Fig. 115. Ovary: Polyovular follicle. Multiple ova occur occasion-
ally in one ovarian follicle. Each oocyte has its own pel-
lucid zone and radiate corona. 
Fig. 116. Ovary: Mineralization. Primordial follicles and early 
secondary follicles occur occasionally mineralized. Min-
eralization presumably occurs in the necrotized oocytes 
accompanied by follicular atresia. 
Fig. 117.  Ovary: Hyperplasia of the rete ovarii. The embryonic 
remnants of rete ovarii are frequently seen in the hilum 
of the ovary and occasionally undergo glandular hyper-
plasia. 
Fig. 118. Ovary: Cyst. A large cyst occurs occasionally in the ovar-
ian parenchyma. The luminal surface is lined by a single 
layer of flat or cuboidal ciliated epithelial cells. This cyst 
is probably a paroophoritic cyst. 
Fig. 119. Ovary: Corpus luteum with cyst. This change occurs oc-
casionally in the corpus luteum. The cause of this change 
is probably a luteinized unruptured follicle. 
Fig. 120. Uterus: Placenta-like endometrial hyperplasia. Cystic 
epithelial proliferation of the endometrium separated 
into two layers is formed in the uterus in beagles. This 
finding occurs occasionally and is suggestive of pseudo-
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Fig. 121. Pituitary: Cyst. Pituitary cysts are frequently seen in each 
lobe (anterior, intermediate, posterior) but are most often 
found in the anterior lobe. 
Fig. 122. Pituitary: Focal inflammatory cell infiltration in the pos-
terior lobe. Focal lymphocytic infiltration occurs occa-
sionally around the vessel or other parenchyma. 
Fig. 123. Thyroid (Parathyroid): Ectopic thymic tissue. Thymic 
tissue is frequently seen in the thyroid or parathyroid tis-
sue. The parathyroid, thyroid and thymic primordia de-
rive from the same primordium, the pharyngeal pouches, 
during embryonic development. 
Fig. 124. Thyroid: C-cell complex. Solid islands of C-cell-like 
clear cells are frequently seen in the thyroid tissue. They 
are considered to be remnants of ultimobranchial bodies 
formed before differentiation into follicular cells and C-
cells. 
Fig. 125. Thyroid: Cyst. Large cysts occur occasionally in the thy-
roid parenchyma. The cysts are lined by a cuboidal epi-
thelium that is often ciliated like a parathyroid cyst (Fig. 
131). 
Fig. 126. Thyroid (parathyroid): Ultimobranchial remnant. The 
duct is a remnant of the ultimobranchial body in the 
thyroid or parathyroid gland. It is lined by a few layered 
squamous epithelial cells and often cystic. The incidence 
in beagles is lower than that in rats. Histopathology of Incidental Findings in Beagles 130
Fig. 127. Thyroid: Focal atrophy of follicles. This change is rare. 
The follicles are focally small in size and contain a small 
amount of colloid inside with abundant connective tissue 
between each atrophic follicle. 
Fig. 128. Thyroid: Giant follicle. Enlarged follicles aggregate and 
mildly compress the peripheral parenchyma. Papillary 
proliferation of the epithelial cells and an increase in 
small follicles are absent; these may be the differential 
points from focal follicular hyperplasia. Giant follicles are 
rare. 
Fig. 129. Thyroid: Mineralization of follicles. Mineralization oc-
curs occasionally in the follicle. 
Fig. 130. Thyroid: Lymphocytic thyroiditis. This change is frequently 
seen and is characterized by lymphocytic infiltration often 
forming a prominent germinal center in the interstitium. The 
follicles are destroyed and infiltrated also by lymphocytes, 
and residual follicles are lined with hypertrophic epithelial 
cells. The etiology of this lesion is considered to be an auto-
immune disorder. 
Fig. 131. Parathyroid: Cyst (Kürsteiner’s cyst). The cyst is lined by 
a cuboidal epithelium, often ciliated, and contains protei-
nous substance in the lumens. This cyst is an embryonal 
remnant of the duct connecting the parathyroid-thymus 
tissue in the III and IV pharyngeal pouches. 
Fig. 132. Parathyroid: Ectopic cartilaginous tissue. Well differenti-
ated cartilage tissue is rarely formed in the parenchyma. Sato, Doi, Wako et al. 131
Fig. 133. Parathyroid: Fatty infiltration. Adipose cells infiltrate spo-
radically in the interstitium. 
Fig. 134. Parathyroid: Fibrosis. Fibrous tissue occasionally increases 
in the interstitium. 
Fig. 135. Adrenal: Accessory adrenocortical tissue. The aberration 
of adrenocortical tissue separated from the original body 
and surrounding capsule is called accessory adrenocortical 
tissue, and it is common inside and outside of the adrenal 
capsule. 
Fig. 136. Adrenal: Vacuolation of the cells of the zona glomerulosa. 
Accumulation of large lipid droplets containing cells is fre-
quently seen in the zona glomerulosa in beagles. 
Fig. 137. Adrenal: Osseous metaplasia. Osseous metaplasia in the 
adrenal gland is rare. The metaplastic bone is usually be-
neath the capsule. 
Fig. 138. Adrenal: Vacuolation of the cells of the zona fasciculata. 
Various degrees of zonal vacuolation in the cells of the 
zona fasciculata occur occasionally, especially near the 
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Fig. 139. Adrenal: Extramedullary hematopoiesis. Erythrocytic or 
granulocytic extramedullary hematopoiesis occurs occa-
sionally in the adrenal sinusoids. 
Fig. 140. Adrenal: Pigment deposition in the corticomedullary junc-
tion. Deposition of yellow-brown pigments occurs occa-
sionally in the cytoplasm of cortical cells near the corti-
comedullary junction. The pigments are considered to be 
ceroid or lipofuscin. 
Fig. 141.  Brain: Focal inflammatory cell infiltration in the choroid 
plexus. Lymphoplasmacytes occasionally infiltrate into 
the interstitium of the choroid plexus. 
Fig. 142. Brain: Extramedullary hematopoiesis in the choroid plex-
us. Hematopoietic cells of granulocytic series with rare 
megakaryocytes (arrow) occasionally aggregate in the 
choroid plexus. 
Fig. 143.  Brain: Mineralization of the meninx. Focal mineralization 
occurs occasionally in the meninges. 
Fig. 144. Brain: Fibrous thickening of the meninx. Fibrous thicken-
ing of the meninx may have resulted from chronic inflam-
mation or circulatory disturbance and is very rare. Sato, Doi, Wako et al. 133
Fig. 145. Brain: Hamartoma in the callosal sulcus. This rare lesion 
consists of choroid plexus components that are epithelia, 
fatty tissues, abundant collagen fibers and small vessels. It 
is considered that the lesion is possibly an ectopic tissue. 
Fig. 146. Spinal cord: Mineralization. Mineralization of the vessel 
wall in the spinal nerve roots occurs occasionally. This 
change occurs easily with advancing age. 
Fig. 147.  Sciatic nerve: Renaut body. An irregular fine fibrous struc-
ture in the nerve fiber bundles is common. Its function 
is thought to be protection of the peripheral nerve fibers 
from pressure damage. 
Fig. 148. Skin: Dermoid cyst. A cyst covered by epidermis with a 
skin appendage structure occurs occasionally in the der-
mis. The cyst includes hair sheaths or keratin. 
Fig. 149. Skin: Folliculitis. Inflammatory cells infiltrate into the 
follicle and perifollicular interstitial area. This change is 
frequently seen in a variety of grades. 
Fig. 150. Skin: Parasitic folliculitis. Inflammatory cells infiltrate 
around follicles affected by parasites. Parasites considered 
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Fig. 151. Skin: Ulcer. Ulcer is rare as a secondary change associ-
ated with folliculitis or other skin lesions. 
Fig. 152. Eye: Disarrangement of the retinal structures. A linear 
folding of the retinal tissue occurs occasionally. The 
causes of this lesion may be congenital failures of optic 
fissure closure (retinal coloboma), dysplasia of retinal 
structures or focal damage of the retina in the fetal devel-
opmental stage. 
Fig. 153. Eye: Focal inflammatory cell infiltration in the conjunc-
tiva. Lymphocytic infiltration is frequently seen in the 
subepithelium of the conjunctiva. 
Fig. 154. Lacrimal gland: Focal fibrosis. Focal fibrosis of the inter-
stitium with lymphocytic infiltration and acinar atrophy 
occur occasionally in the lacrimal gland. 
Fig. 155. Lacrimal gland: Focal inflammatory cell infiltration. Fo-
cal lymphocytic infiltration is common in the interstitium. 